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Abstract

“It's a simple approach. Sustainable architecture looks to the future by looking at the past.”
Stephen Gist
The research topic came up during the master studies on sustainable design courses which
influenced the reflection on present thermal situation of buildings in Kosova and personal
interest on how to contribute to its improvement with the new knowledge pursued.

This research focuses on sustainable renovation possibility in Kosova, illustrated by a casestudy, more precisely an existing kindergarten building in Prishtina. The majority of these
kinds of building were constructed about 30 years ago and apart from the ageing of the
façade, roof and windows, the building standards and material quality regarding energy
saving at that time were significantly lower compared to the one today.

Analysis done to inspect the existing situation is multi-disciplinary. Simulation software used
to generate data for U value1s and energy demand is Ecodesigner, a Graphisoft ArchiCAD
add-on.

This research aims to inform the local institutions for the possibilities on reducing energy
consumption and increasing energy independence, to promote a healthy educating
environment, to serve as tool for teaching about renewable energy and green construction,
and finally to function as a pilot kindergarten, a replicable model for future sustainably
renovated kindergartens. The results emphasize the big decrease of energy demand along
with the increase of the thermal comfort and subsequently CO2 emission decrease.
With this it is intended to raise awareness for ecological/economical concerns of existing
buildings and contribute that this kind of renovation becomes enforced by law for all old
public institutions.

1

Heat transfer coefficient
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1. INTRODUCTION

1.1. Motivation
“Quality is always sustainable”
Thomas Sandell – designer and architect
The built environment is one of the most obvious examples of the impact of human activity.
Globally, buildings have a substantial impact on our energy use and the pollution of our
environment. Buildings consume 35-40% of our primary energy, 30-40% of all raw materials
used, 15-20% of all water used, and 10% of land use. A staggering 3 billion tons of raw
materials are used worldwide for building activities annually. Buildings also have a high
share in pollution emissions and an adverse impact on our environment. Buildings account
for 35-40% of all greenhouse gas emissions, 30-35% of all solid waste generation, and about
20% of water effluents.
From that 35-40% of building-related CO2 emissions, 29% of that could be cut by 2020 using
existing technologies.
Governments around the world are starting to define requirements for sustainable buildings.
Targets are being set for reductions in energy consumption and carbon dioxide emissions.
As Kosova faces big energy challenges in both low energy production and at the same time
high energy consumption, investing in energy efficiency measures (both in new and already
existing buildings) is very important.

1.2. General facts about Kosova
Kosovo lays in the Southern part of the geographical middle strip of the Northern semisphere. Having occupied the central position in the Balkan Peninsula, Kosovo represents
important connection between Central and South Europe, Adriatic Sea, and Black
Sea. Surface of Kosovo is 10,908.1 km².
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Figure 1.Kosova and the region (Infoplease)

The climate in Kosovo is middle continental with hot summer and cold winter. Kosovo has
about 2 million inhabitants. Its density is about 184 people per km², and is divided into 37
municipalities. Capital of Kosovo is Pristina. (SOK)
Nominal GDP is 4.215,6 million € while GDP per Capita is 2.38€. Unemployment rate is
45.4% (2009 WB). CO2 emission from KEK is 7,053,868 tons/year and the total buildings
number is 336,765. (SOK)

1.3. Background
The Kosova energy sector faces difficult challenges. The main energy sources for both
space and water heating in Kosova are biomass (mainly firewood) and electricity, each
accounting for around 40% of consumption.
The high consumption of firewood results in deforestation, giving rise to adverse
environmental impacts. Electricity generated from indigenous lignite is used inefficiently,
leading to power cuts and expensive imports of electricity. The situation in the electricity
sector is further aggravated by incomplete billing, very low collection rates and high
technical losses. The highly energy intensive buildings sector of Kosova pays little attention
to EE2 and today buildings account for some 40% of energy demand. If energy consumed in
building construction is included, then this number grows to more than 50%.

2

Energy Efficiency
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This is why the building sector is key to reducing energy consumption and reducing CO23
emissions.
Kosova is a signatory party to the Treaty for the establishment of the Energy Community
(EnC) of South-East Europe that entered into force in July 2006. Within this context, the
Government of Kosova remains committed to developing the energy sector in compliance
with EnC requirements.
Taking into consideration the three EU standards to be achieved by 2020, namely to improve
EE by 20%, to reduce greenhouse gases by 20% and to have 20% of the total energy
consumption covered by RES4, Kosova drafted the national plan on energy efficiency and
took an obligation to improve EE in total energy consumption by 9% until 2018, thus
accomplishing

an

improvement

of

approximately

1%

per

year.

The Commission considers the biggest energy savings are to be made in the following
sectors: Residential and Commercial buildings, with savings potentials estimated at 27% and
30% respectively, the manufacturing industry, with the potential for a 25% reduction, and
transport, with the potential for a 26% reduction in energy consumption.

Figure 2. CO2 Emission and energy consumption by sector (World Business Council for Sustainable Development)

3
4

1kWh of electricity produced from lignite produces 1,0 – 1,6 kg of emitted CO2.
Renewable Energy Sources
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1.3.1. Energy in Kosova

In Kosovo one kWh is 0.083€, which is too expensive for its budget. Energy plays an
important role in all our lives. Kosova economy and quality of life were severely influenced
by the past events, and the future outlook and prosperity will be significantly influenced by
how wisely energy resources are used, and how carefully the future of our energy is planned.

Picture 1. Kosova A and the settlements in its vicinity (GAP, KIPRED & FIQ)

Despite the prevalence of energy intensive industry, including metallurgy and cement
manufacture, Kosova was at one time a net exporter of electricity. Now, though, as reported
by the Energy Regulatory Office in Kosova, “from being a contributor to economic growth,
the power sector has become a drain on public resources”.
After the NATO bombing of Yugoslavia in 1999, Kosova has experienced cuts in supply of
electrical energy which represent a serious problem not only for consumer’s satisfaction, but
also for the economic sector of Kosova.
The price of the electrical energy, comparing to the countries in the region is much higher in
Kosova. Given the low living standard, many citizens that use the electrical energy on the
daily basis, do not pay for the consumed energy.
10 | P a g e
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During the winter season, most of the population use the electrical energy for heating of their
living environment. This leads to increase of the electrical energy consumption in the winter
season, and at the same time increase of the reduction/power cuts which cause numerous
problems to the very sensitive local economy.
Nevertheless, the energy sector in Kosova remains one of the most important sectors of the
economy. It is also one of the most polluting: lignite, oil and fuel wood make up 96 percent
of Kosova’s energy consumption (see Figure 2, based on MEM5 forecasts for 2007)

Figure 3. Kosova’s energy mix (UNDP-KHDR6)

The production of electricity in Kosova is monopolized by the “Kosova Energy Corporation”
(KEK). The main electric energy sources in Kosova are the coal fired power stations Kosova
A (5 units) and Kosova B (2 units) and 2 small hydroelectric stations in the Zubin Potok
municipality and the Decan Municipality. Power plant Kosova A was built in the early 1960s
while Kosova B was built in the early 1980s, which are situated a few kilometres from
Prishtina.
Based on an estimated population count of 2 million, the per capita consumption is 1,660
MWh per person annually with an overall effective capacity from 645 to 710 MW, from
network transmission and dispatching, distribution network and supply. It should be noted
that the lack of reliable electrical supply has prompted many to rely on generators as an
alternative source of electricity. The production and consumption by generators is not
accounted here. Other significant sources of energy in Kosova come from district heating in
some of the major towns such as: Prishtina and Gjakova.

5
6

Ministry of Energy and Mining
United Nations Development Program-Kosovo Human Development Report
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The overall number of KEK consumers has been estimated to be around 400.000. The
electricity consumption for heating comprises 64.2% of the supplied electricity, therefore
creating a huge load during the winter season.
The major pollutants from the power stations are CO2, SO2, NOX, O3, air particles, and
sediments.
The data produced by INKOS7 shows concentration of SO2, fly ash (smut) and air particles
twice WHO norms, whereas the suspended particles are more than 30 times beyond the WHO
norms.

Table 1. The concentration of SO2, fly ash and air particles in Kosova air (INKOS)

1.3.2. Energy in service-institutional buildings in Kosova
The structure of electricity consumption in Kosova has been changed during the last 10 years.
Participation of households and services has increased from 26% to 75%, respectively, from
7% to 13%, whereas the industry percentage has decreased from 67% to 12%.
According to the Republic of Kosova’s Energy Balance for the year 2008, the final energy
consumption by sectors it is presented in the charts below:

7

Institute of KEK that has a division for Environmental Protection
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Figure 4. Energy consumption by sectors 2003-2008 ( Kosova Energy Balance 2008)

As one can see the energy demand in 2008 increases approximately 30% comparing to 2007
and approximately 47% comparing to 2004.

Table 2. Energy consumption by sectors 2003-2008 in ktoe (Kosova Energy Balance 2008)

In Forecast Energy Demand for Kosova 2007-2016 document, are presented analyses about
energy consumption and demand in the service.
The public service buildings have the total volume as specific determining factor, divided
into heated and non-heated building stock. To improve the service quality, the working
conditions and the comfort for the public administration, it has been estimated that until the
period 2007-2016, the share of the heated stock shall increase to 100%. Increased private
sector GDP shall be followed by increased energy demand, due to higher requirements for
comfort, quality improvement of services, and changes in the relation of urban to rural
population. The analysis of the macro-economic indicators in the country have shown that the
service sector contributes around 10.9% of the GDP, and shall continue to grow at the same
rate, as shown in figure 4.
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Figure 5. Energy demand forecast for the services sector (ktoe) (MEM, “Forecast of energy demand in Kosova for the
period 2007-2016”

The energy consumption in the public sector shall gradually grow, along with an increase of
heated buildings, and improvement of the service conditions. In addition, there are structural
changes on the way: a low growth rate of coal use, and an increase of the role of oil
byproducts in the consumption structure.

1.3.3. Heating in Kosova
District heating supplies around 5 percent of heat demand. District heating systems in three
municipalities Prishtinë, Gjakova and Mitrovicë serve a total of 12,860 households, together
with some public buildings. All the district heating systems run on heavy fuel oil, and provide
space heating only. The installed capacities of the three systems are shown in Table 3. As the
district heating systems in Kosova provide only space heating, and not hot water, they are not
operational on a year-round basis. Even during the winter period, the district heating utilities
do not supply heat constantly throughout the night.
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Table 3 Installed capacity of district heating systems (ERO8 2007)

Observers have noted, that the existing district heating systems are neither technically nor
financially sustainable in their existing forms. They use old and outdated boilers fired with
heavy oil, and these are heavily polluting. There are problems of repair and maintenance
resulting from the fact that responsibility is diffused among different entities in the existing
systems. There are two stages in each distribution network. Likewise KEK, the district
heating companies collect only a relatively small proportion of what is billed to the
customers. Recent reports in Kosova’s press indicate that the district heating company in
Prishtinë/Priština is owed around €13 million ($19 million) by its customers, and that a
suspension of district heating services may occur as a result. There are no incentives for EE
because district heating is not metered; instead, consumers are billed according to the square
footage of their dwellings. The current energy strategy aims to create incentives by moving
the district heating systems to payment based on usage.

Table 4. Tariffs for district heating payment (ERO)

According to the current energy strategy, it is intended that existing district heating systems
be repaired and upgraded to improve the quality of the existing service and to provide hot
8

Energy Regulatory Office
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water. In Prishtinë, potential exists to utilize the existing infrastructure to develop a combined
heat and power (CHP) project that converts the municipality’s district heating system to take
advantage of heat supplied by the nearby Kosova B thermal power plant. A feasibility study
has been carried out, and the proposal is included in the current energy strategy.

1.3.4. Preschool education in Kosova
Preschool education is less developed level of education in Kosova. The absence of
a proper network of preschool institutions and lack of a favorable tradition make
stagnations in this sector to be predictable. All comparative studies show that, in terms of
development of preschool education, Kosova is ranked as the last place in the Balkans.

Preschool education system is divided into three levels:
• Nursery (for children aged 1-2 years),
• Garden (for children aged 3-4 years) and
• pre-primary classes (for children aged 5 years)
The main purpose of nursery is care, social security and health of children, the formation
of hygienic habits, acquisition of basic skills of speaking, etc. In the gardens main purpose is
to develop the skills and mental operations, development of imagination, the formation
of hygienic habits and social behavior skills, the formation of
basic concepts of mathematical language, familiarity with the environment, develop a sense
and musical and figurative expressive skills, development of health habits and physical
development through play.
In pre-school children should be able to learning contents similar to those of primary
school, including the basic elements reading, writing, counting and calculating.

Prishtina needs new kindergartens likewise other large municipalities, where the
requirements for nursery and gardens are larger than the current space, while in some small
municipalities there are no kindergartens at all, e.g. in Mamusha municipality.
WHY should be invested MORE in preschool education?
Investing in preschool level, means investing in all levels of the education system.
Many studies on the importance of investing in preschool education have shown
16 | P a g e
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that one euro invested in preschool education, returns in later periods up to seven times,
subsequently increasing the value of investment in society.

1.4. Objectives

“7 percent of all energy consumed in America is used to light our homes and our
businesses...from lighting to windows, heating to cooling, smart sensors and controls...we
can make our buildings up to 80 percent more energy efficient”
Barack Obama

The aim of this research is to analyze the possibility of sustainable renovation application, as
well as showing advantages of the same from economical/ecological and comfort point of
view. It focuses on public kindergartens that have none or poor thermal insulation which
degrades the day-care conditions in a kindergarten.

Main objectives of this study are:
-Conduct an analysis including all energetic, functional and architectural deficits of the
existing building;
-To draft a renovation design, transforming the building completely in order to raise the
overall quality of the building - from energetic, functional, design, ecologic (material) to the
user comfort point of view;
- To integrate innovative renewable energy technology;
-To analyze cost-efficiency and the payback time of sustainable renovation measures;
-To calculate how much energy could be saved, if all public kindergartens in Kosova would
be renovated;
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The purpose is to present new sustainable materials and techniques/design for reconstruction
of existing building in order to raise society’s awareness on sustainability in region of
Kosova.
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2.

LITERATURE REVIEW

“Solutions which meet the needs of today without compromising the ability of future
generations to fulfil their own needs”

Christel Vaenerberg

Sustainability represents the usage of a natural system by conserving its original character.
Origin of the term Sustainability comes from Forestry, care and usage of forestry areas
considering ecologic, economic and social aspects:
•

Ecologic sustainability: conservation of nature and environment for the following
generations. (Diversity of species, environmental and climate protection, cultural
areas and landscapes)

•

Economic sustainability: provide a long term basis for earning and prosperity.
Protection of economic resources against exploitation.

•

Social sustainability a social development that allows participation to all of its
members, social balancing

Sustainable buildings should meet the current demands of their users, without forcing a future
generation into a particular usage of the building, nor leaving problems of disposal or
recovery to a future generation.
“Sustainable renovation” may be defined as the environmentally responsible improvement of
the quality of the built environment, closely linked with needs expressed by the actors
concerned (users), especially with regards to improvements in comfort and reductions of
cost-in-use and of maintenance of buildings (energy economies, reduced water consumption,
optimization of raw materials). The aim is to achieve:
• A healthier building, which has demonstrated reduced absenteeism
• An improvement of living or use conditions
• Increasing flexibility of the whole building concept and its parts, according to the current
and future needs of inhabitants;
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Obviously, the key elements in the sustainable renovation are the focus on renovation rather
than the demolition of existing buildings; the decrease in energy use and in related building
operational expenses; the increased use of environment- friendly materials and renewable
energy sources; and economically favorable and innovative planning, building and using
measures.

While the concept of sustainable renovation was initially primarily applied to residential
buildings, it is now increasingly used in commercial and especially public buildings. In the
European Union, the public authorities that own or occupy an existing building are expected
to lead by example when having major renovations conducted on the building.

The expected outcomes from the sustainable renovation of public buildings are energy
savings, increase of comfort, healthy working environment, extension of building life cycle,
economized exploitation, and environmental protection. As already mentioned before,
sustainable architecture is more than just energy efficient buildings. However, energy
efficiency is the most important measure that allows addressing the three current issues:
environmental damage, climate change and energy security. The energy used in existing
buildings is easy to measure and it can be shown that the vast majority of energy
consumption occurs during the operation of the building, with operation energy accounting
for over 80% of total energy consumption.

Operational energy reduction is a key priority, since the “most sustainable energy is energy
saved”. Energy itself is not of particular interest, but rather is a means towards desired ends.
Clients desire the services that energy can deliver, for instance, comfort, illumination, power,
transportation - not energy by itself. Hence, maximum EE with minimal environmental
impact is the architectural challenge that ultimately allows us to have our cake and eat it. In
this context, material choices that impact operational energy are important, while they are
less significant for the energy spent in manufacturing, construction and demolition of the
building. Therefore, two of the key objectives in designing sustainable buildings are to lower
the operational energy consumption and the life-cycle costs of the building. This should be
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achieved by first focusing on improving the performance of the building envelope in order to
lower the energy demand, as the life span of the envelope is between 50 and 100 years.

Picture 2. Energy losses in a house (JUBIZOL 2011)

Common-sense dictates to focus on issues such as air tightness of the building envelope, the
quality of the insulation and especially of the windows, and to avoid thermal bridges. The
second priority then should be to avoid energy use, for instance, by using efficient appliances
and through the increased use of day-lighting. Once this has been accomplished, then the
focus should shift towards the generation of renewable energy from suitable sources (PV,
wind turbines, etc.), as the life span of these systems is in the 10-25 years range. This
approach is also dictated by simple economic considerations, as more capital is needed for an
oversized renewable energy system to compensate for a poorly designed building envelope or
for inefficient appliances.
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2.1. Modern trends in EU and world

“Sustainable design gives an authentic value to the consumer”
Katarina Graffman – ethnographer

There is one field in the construction sector where European researchers are ahead of others
and that is energy efficient buildings and even energy producing buildings. Because of the
problem of climate change this topic is very high on the European agenda and it is of high
priority worldwide today. Now other nations are also working on solutions as Europeans do
and a lot of money is put in highly visible demonstration projects (e.g. China, United Arab
Emirates) and technologies.
In 2009, the European Union and the United States established the ministerial-level EU-U.S.
Energy Council to deepen the dialogue on strategic energy issues of mutual interest, foster
cooperation on energy policies, and further strengthen research collaboration on sustainable
and clean energy technologies.

If carrying out renovations in passive house standard as it is done partly in Austria already, it
would be possible able to save 80% of the energy demand of buildings. To find ways for
reaching that goal applied research is needed.

Picture 3. Cool houses love energy bills (BASF Chemistry)
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There are several standards in US, Europe, and the rest of the world. The ones used more in
Europe are:
•

Low Energy House, („Niedrigenergiehaus“): max. 70 kWh/m²a

•

Passive House:

•

Zero-Energy-House: no energy demand (calculated over the year)

•

Plus-Energy-House: produces more energy than it requires (calculated over the year)

max. 15 kWh/m²a

BRE Environmental Assessment Method (BREEAM) is a voluntary measurement rating
for green buildings that was established in the UK by the Building Research Establishment
(BRE). Since its inception it has since grown in scope and geographically, being exported in
various guises across the globe. Its equivalents in other regions include LEED North America
and Green Star in Australia, and HQE in France. In Ireland they have developed Building
Energy Ratings (BER) Assessments. It’s a certificate that states the energy efficiency of a
house or other building(valid for 10 years). From January 1, 2009, anyone selling or letting a
house or other building in Ireland must have a BER. One can be fined if he/she doesn’t
comply with BER requirements. Estate agents will decline to sell or let a property that
doesn’t have a BER.

Figure 6. Energy performance certification (BER-Ireland)
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It is important to highlight the steps that should be taken to make an object as sustainable:
•

Thermal insulation of the exterior walls, roof/terrace and basement in order to comply
the thermal resistance/ U factor of the envelope

•

Replacement of the existent windows with high performance ones from thermal point
of view

•

Usage of natural, renewable materials for thermal insulation

•

Usage of natural floor materials (local wood, etc....)

•

Warm water supply for washing machines

•

Usage of grey-water for toilet flush

•

Collecting solar energy for warm water

•

Replacement of lamps and electrical equipment with high efficient ones

•

Use of renewable sources of energy for building facilities:

-

Solar energy - passive heating; photovoltaic cells for electrical installations and
sanitary hot water preparation; geothermal heating - for heating and;

Figure 7. Approach to describe the best practice examples-outer part of the house (envelope, windows/doors, roofs,
foundation, air tightness) and inner one (Thermal bridges, ventilation, etc)
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2.1.1.
•

EU Legal framework regarding EE

Directive 2010/30/EU on the indication by labeling and standard product information
of the consumption of energy and other resources by energy-related products

•

Directive 2010/31/EU on the energy performance of buildings

•

Directive 2006/32/EC on energy end-use efficiency and energy services

The Directive on Energy Performance in Buildings (EPBD), which was adopted in 2002,
came into force in January 2003, and had to be implemented by the EU Member States at the
latest on 4 January 2006, is the main legislative instrument affecting energy use and
efficiency in the building sector in the EU. The Directive tackles both new build and the
existing housing stock and requires all 27 EU countries plus Norway and Switzerland to
update their national Building Codes on a regular basis [8]. Most of the activities associated
with improving the energy performance of buildings are associated with negative greenhouse
gas (GHG) abatement costs, both for residential and commercial buildings; thus, essentially,
they come for free (considering the energy savings over the life-time of the building).
Since 2008, Public buildings over 1000m2 occupied or part occupied by public authorities or
by institutions providing public services and therefore frequently visited by the public,
require Display Energy Certificates (DECs). This form of certificate must be publicly
displayed within the building and is different in form and content from an Energy
Performance Certificate. Display certificates are produced using a different methodology and
are based on actual energy usage over a three year period (if available). Display Energy
Certificates must be renewed every year.
With the increased focus on the energy performance of the existing building stock, these new
regulations are expected to contribute to triggering a renovation boom with the associated
broad range of financing models and technology solutions. The buzzword that is increasingly
used in the EU in this context is “sustainable renovation”.
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2.1.2.

EU recommendations on Thermal Building Codes for developing

countries

It is very important that a developing country have a Thermal Building Standard, before any
substantial growth of its economic activities. Any rise in human standards always involve an
almost boom in building activities and if clear energy saving measures are not in place, it
creates a large and long term commitment of energy resources. Climate is almost indifferent,
since if it has low demand of heating it will have a high demand of cooling and will in both
cases need thermal insulation. It is very few spots in our world that have a constant and
perfect climate for humans.

EU is working on establishing the Danish Thermal Building code, identical to the Swedish
prior 1978, to be a minimum directive for EU member countries. They believe that this also is
a very applicable minimum goal for developing countries.
•

Base insulation.
Base insulation of 10 to 20 cm special mineral wool protected by ventilated base and
humidity barrier.

•

Wall insulation.
Wall insulation is corresponding to 10 cm mineral wool.

•

Ceiling insulation.
Ceiling or roof insulation is corresponding to 20 cm of mineral wool.

•

Cost of insulation.
The real cost for insulation is very low, when introduced in new constructions. The
cost of insulation material is low and is normally possible to produce locally. The aim
for the developing country would be to control the modern building constructions for
offices and apartments, who normally are dependent on use of energy. For one family
or low building structures, it is very interesting projects and experiences from straw
bale houses and alike, that are modern application of traditional building techniques.
Each developing country has probably interesting traditional buildings and should try
to explore and develop this.

•

Window standards.
Minimum double glassed insulation or so called insulation window. The general
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recommendation is to use glasses of different thickness; this will at the same time
improve acoustic insulation. As thermal insulation the largest benefit from 2 or 3 glass
windows is coming from the higher surface temperature on the inner glass, not
necessarily the modest gain in insulation value.

If the boom in buildings and purchase of cars is not controlled from an energy
consumption angle, the continuation of development could bring some serious
hangovers. One sample is Spain that during the last 20 years had a strong boom
without Thermal Building Codes and now faces the difficulty of a very unbalanced
need of energy resources. A house in Spain consumes around three times more energy
than a house in Sweden, after climate corrections are done. In absolute terms, the
house in Spain consumes slightly more than the house in Sweden.

2.2. Current situation in Kosova regarding EE and sustainability
Kosova belongs to the list of countries that are energy-nonefficient. Very little progress has
been made so far in improving energy efficiency. According to the Action Plan on Energy
Efficiency 2010–2018, households are the biggest consumers of energy (63 percent).
Approximately 35 percent of the energy being produced is used for heating dwelling spaces.
This figure is indicative of the poor insulation in residential buildings throughout Kosova.
Therefore, any discussion of energy production should emphasize proper insulation of
residential buildings. Improving energy efficiency reduces energy demand, which means a
smaller plant would likely meet the demand.

Besides non-insulated buildings, there is higher energy consumption and CO2 emission also
because of:
•

rapid urbanization and enlargement of cities after the latest war

•

loss of agricultural land

•

smaller households

•

rapid increasing life standard
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Although achievement of the 20 percent measure of energy efficiency by 2020 is one of the
requirements of the European Union, the Kosova Action Plan for Energy Efficiency 2010–
2018 set as an objective 9 percent by 2018. This objective is too low, and if this pace
continues, Kosova will not be able to achieve the energy-efficiency goal of 20% until 2030.
The Kosova government and the Kosova Parliament have considered the Law on Energy
Efficiency, and it is adopted by the Assembly in July of this year.

Comments on the content of this law have been offered by civil societies during the public
debate period. The adoption of the law paved the way for the establishment of the Energy
Efficiency Agency and aims ensuring a more meaningful inclusion of municipal assemblies
in increasing energy efficiency.

2.2.1.

Kosova Legal framework regarding EE

Regarding energy efficiency in Kosova, this year is very important because the
framework for energy efficiency law has been adopted. The overall laws that address EE
issues are as follows:
•

Law on energy efficiency No.04/L –016 (MED)

•

Law on Energy No 2004/8, (MEM) defines the basic principles for energy strategy. It

sets indicative targets for consumption of electricity and heat generated from RES.
•

Kosova Energy Strategy 2009 – 2018, (MEM)

•

Administrative Guideline No. 09/2008 on Energy Auditing (MEM).

•

Kosova Energy Efficiency Plan 2010-2018 ( MEM)

•

Law on Construction No. 2004.15 (MESP)

•

Law No.03/L-091 on Use Management Maintenance of Building Joint Ownership
(MESP)

•

Technical Regulation No 03/2009 on Thermal Energy Savings and Thermal
Protection in Buildings (MESP).

In the framework of the policies of the Ministry of Energy and Mines has been the drafting of
the Program for EE and renewable energy sources for the years 2007-2009 which was
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launched in 2007. The purpose of the program is to submit a comprehensive set of operations
that will take place in Kosova, which will result in increased EE in all sectors.
MEM has developed and is implementing several projects within this program such as: public
awareness campaign on EE in primary and secondary schools in the country (2006),
workshops on the role of EE (2005), organization of courses in Energy Audit, studies on EE
measures in some public buildings (2008) and Promotion of Solar Energy (installation of
solar panels on some buildings in the University Clinical Center of Kosova and Pristina
Student Center in 2008).

2.2.2.

Condition of kindergartens facilities

The majority of these kinds of building were constructed about 30 years ago and apart from
the ageing of the façade, roof and windows, the building standards and material quality
regarding energy saving at that time were significantly lower compared to the one today.

Picture 4. Kindergarten “Fatosat”, Prishtina (S. Kelmendi)

Due to the- last war of 1999, lots of socio-demographic changes took place, causing Prishtina
as a capital city to be crowded with lots of new inhabitants from urban and rural areas of all
territories of Kosova. In addition, in the last 20 years, only one public kindergarten was built.
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Picture 5. Kindergarten “Fatosat”, Prishtina (S. Kelmendi)

In light of the above, there is a big demand for kindergartens, and with due to inability of
public kindergartens to fulfill these demands, lots of parents are forced to enroll their children
to private ones, which have different service quality, but lack proper facilities.

Picture 6. Kindergarten “Yllkat”-Afrim Loxha, Prishtina (S. Kelmendi)

The other problems these facilities face is: the increasing number of children and
consequently high density; insufficient air amount per child in classrooms as well as lack of
a proper dining area.
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Picture 7. Kindergarten “Yllkat”-Afrim Loxha, Prishtina (S. Kelmendi)

Picture 8. Kindergarten “Gezimi Yne”-rr.Pal Palucaj, Prishtina (S. Kelmendi)

According to United Syndicates, Education, Science and Culture (SBASHK), facilities of
preschool institutions in the country, do not meet the requirements for inclusion of children in
preschool education. Kosova faces a lack of facilities to create more places for preschool education.
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Picture 9. Existing situation of considerable number of kindergarten in Prishtina

As seen on above pictures, apart from low thermal characteristics, these objects face
deterioration, too. So the need for renovation is very big and urgent.

2.2.3.

First steps towards EE measures implementation

The framework for energy efficiency law has been adopted this year. As well as aligning with
the acquis communautaire on energy labelling, eco-design, energy performance of buildings
and energy end-use efficiency, the law intends to provide the legal basis for establishing an
energy efficiency agency and to lay down the procedures for setting up an EE fund to
promote projects on EE and renewable energy sources.

After being rehabilitated with EU funds, two schools in Pristina, "Gjin Gazulli" high school
and "Ismail Qemali" primary school, and the maternity ward of the Gjilan/Gnjilane regional
hospital have been brought closer to EU standards on EE.
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Figure 8. Before and after EE measures, High Technical School Gjin Gazulli (ECLO9)

The rehabilitation works focused on EE measures such as thermal insulation of the external
walls and the roof, water-proof insulation of roofs, installation of new PVC windows and
doors, overhaul of the existing boiler systems, and installation of solar panels or hot water
production.

Picture 10. Maternity ward of the Gjilan regional hospital closer to EU standards (ECLO)

9

European Commission Liaison Office to Kosova
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Two more schools in Gjakova were rehabilitated in September last year as part of the EE
project.
The energy consumption in the rehabilitated buildings is expected to drop for at least 40%
and the thermal comfort inside the buildings will improve considerably. In addition, the
pollution caused by the heating, such as CO2 emissions, will decrease considerably.

Figure 9. Before and after renovation of school “Selman Riza”-Gjakove (ECLO)

The European Commission in Kosova attaches great importance to EE and clean
environment. In addition to the rehabilitation of the five public buildings, the EC Liaison
Office funds two more projects favouring energy efficiency. One is support to the Ministry of
Energy and Mining in establishing an energy auditing process in compliance with legal
requirements and the National Plan for Energy Efficiency and implementation of EE
measures in the public buildings sector. The second project was a public awareness campaign
to promote the efficient use of energy and renewable energy resources. A journalist
competition was launched as part of the EE project.
All in all this makes over EUR 2 million of EU investments aiming for a cleaner and greener
Kosova.
It is also very important to mention the project lighting the center of Shtime, Mitrovica and
Podujeva with solar energy.

34 | P a g e

Sadije Deliu-Kelmendi

SUSTAINABLE
RENOVATION
OF PUBLIC
BUILDINGS
IN KOSOVACase study:
Kindergarten
“Fatosat”
SUSTAINABLE
RENOVATION
DESIGN
IN KOSOVOCase study:
Kindergarten
“Fatosat”

Picture 11. Energy efficient lighting for Shtime streets (Shtime Municipality website)

As part of the project for
modernization of local services, project for public lighting with solar power is completed in
2010, financed by GTZ and the Ministry of Environment and Spatial Planning, as the
first such project in the country. According to the Municipal Information Office, the
project was realized considering using some existing street lights columns for some of the
streets and building the whole set of other installations from scratch. The public
lighting system is with photo-voltaic panels, ecological and autonomous, which needs
no earthly power lines.
Maintenance of solar system is cheaper because of the life span of lamps fixtures and low
level of LED lamps spending to make it possible for the system batteries to be charged with
electricity from solar energy without utilizing the public electricity network distributor.
Ministry of Economic Development has signed a memorandum of understanding with the
German Association for international cooperation – GIZ and five municipalities, for cofinancing of the energy efficient lighting in public building on municipal level, worth
372.970 Euros. Podujeva and Mitrovica Municipalities have recently inaugurated EE lighting
of streets.

The local level is the first level that citizens face with regard to this issue and municipality is
the place where citizens have the first contact with the government. Municipalities are among
the biggest consumers of energy in the public sector. They administer most public buildings:
municipal buildings, schools, health centres, kindergartens, etc., and EE at municipal level is
necessary precisely because of this reason.
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Picture 12. Memorandum for co-financing the energy efficient lighting in public buildings in 5 Kosova municipalities
(GIZ and MEM)

The project for using the heat from thermal power plant existed since 20 years ago. In 2005, a
Slovenian engineering company IBE prepared a detailed Feasibility Study for supplying heat
from the lignite fired power plant Kosova B primarily with the objective of supplying heat to
the District Heating (DH) System in Pristina. The Feasibility Study demonstrated the general
viability of using heat from TPP Kosova B for the district heating of Pristina.

Picture 13. Heat from Kosova B as a good potential for heating(KHDR)

This CHP10 project aims to deliver fuel efficiency in an integrated way through a fuel
efficient energy technology that, unlike conventional forms of separate electricity and heat
production, uses the by-product heat from Kosova B that is normally wasted by being
rejected into the environment. From the environmental point of view, the advantages of using
the waste heat from Kosova B to supply the Pristina DH system are evident. Due to an

10

Central Heating Project
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increase of the overall fuel efficiency the specific emissions of carbon dioxide will be
reduced. These reductions will be substantially.
The project will increase the capacity of the central district heating public company
“Termokos” and insure reliable supply of heating to the citizens in Prishtina as well increase
efficiency of productions units in Kosova B.
The estimated investment costs for this project is 32 million Euros and leading potential
investors are EU, KfW and Green for Growth Fund.
It is particularly important to mentioning two international conferences organized by the
UBT. Both these conferences had participants from many institutions, construction industry
professionals and local and international academic staff.

Picture 14. International Conference “INTERNATIONAL EXPERIENCES AND KOSOVA’S CHALLENGES” – UBT

The first conference “INTERNATIONAL EXPERIENCES AND KOSOVA’S
CHALLENGES” – held in June 2008, emphasized the special importance of EE in buildings.
The paper “Half a step toward passive house”, presented by UBT postgraduate students has
resulted as a very successful one.
The paper contained data on substantial electricity consumption in Kosova and the situation
of forests and their use for heating in the housing sector.
The most important issue in this paper was a survey done in residential homes in different
regions of Kosova, where data were collected for isolation of constructive elements such as
the walls, floors and roofs. Additional data were collected regarding the financial impact on
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the budget of households either they were with or without thermal insulation, especially
during the winter season.
Subsequently, data were used to calculate the energy losses in the respective facilities, from
which resulted that the loss of energy in these facilities is very high.

Type:
Time of building:
Stories:
Basement:
Walls:
Roof:
Floor:
Windows:
North façade:
Type of heating:
Cost:
Area:
Heated area:

NO INSULATION/GOOD WINDOWS
2004
B+1
--NO INSULATION
WITH INSULATION LAYER - 5 CM
WITH INSULATED LAYER – 3 CM
TWO (2) LAYERS
--WOOD+ELECTRICITY
APPROX. 1,000€
APPROX. 200M2
NOT ENTIRE

Figure 10. Data from UBT conference: “FIRST STEP TOWARDS PASSIVE HOUSE” Paper

It was the success of this paper that encouraged the UBT conference organizers to dedicate
the second conference entirely to the Energy Efficiency. The second conference was called
“ENERGY EFFICIENCY THROUGH SUSTAINABLE BUILDINGS” and was held in 2009
in Prishtina. The conference was attended by a large number of specialists of this field.
Specific cases of EE in buildings in Austria and Kosova were presented, also presentation of
adequate materials which help to improve the conditions of energy saving was part of these
conference; policies Kosova institutions have for the promotion of EE; translation of the
Software for the calculation of the elements of Passive Houses.
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Together with a group of students, in this conference, we were presented with the second
paper “Second step toward passive house”. In this second paper each student had to work on
a chapter regarding EE in buildings. The success of this conference is reflected in the large
number of people interested, to follow the conference.

2.3. Findings

Although there are some initiatives on improving building and infrastructure conditions, the
overall situation is very poor.
•

There is no overall existing building assessment on place

•

Condition of public buildings is very poor, thus consuming a high amount of energy

•

Energy Efficiency Law has been adopted, and establishment of Agency for EE is
expected in recent timeframe

•

Although there is a Technical Regulation for thermal savings, its implementation is
not in place, as there is no inspection if the buildings are built as in project
documentation

•

The sustainability awareness is at minimal level, there is an urgent need to raise it as
much as possible

•

The insulation material price and its installation cost on existing facade is still quite
high, partly due to scaffolding costs

•

Unavailability of various equipments such as those for recycling rainwater, heatexchangers, etc

•

Untrained workforce regarding new techniques such as air-tightness

•

The lack of information, insufficient expertise and lack of financial resources makes
implementation of legislation on energy and environment difficult.

•

The EU experience shows that there is great potential for energy savings in public
buildings.

•

Government should support the preparation of programs for energy management.
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3.

RESEARCH METHODOLOGY: CASE STUDY Kindergarten “Fatosat”
3.1. Data collection

This section deals with analysis of all energetic, functional and architectural deficits of
the building.

In order to discover these deficits, a detailed analysis of the materials used for the existing
building and its layout had to be carried out. An important role plays also the behavior of
occupants and all the heat generating electrical appliances, called internal gains.
Table 5. Documentation data for surveying (Survey 2011)

Orientation

Degrees north

Size

Overall corpus dimensions

Building form

Building project

Distance from neighboring buildings

Shadow calculation

Children and staff members

Total number of occupants

Cost for heating

Construction layers Walls, Slabs, Roof

Type of heating

Wood, Coal, Electrical, Gas, other

Energy consumption

Data from KEK

Number of rooms and spaces

Heated and non heated

Internal conditions

Occupancy behaviour

Light gain

Types and position of lighting

3.2. Climate data
The climatic data for the simulations have been generated by NASA Atmospheric Science
Data Center for the city of Prishtina. Pristina is located at the geographical coordinates 42°
40' 0" North and 21° 10' 0" East at an altitude of 652 meters above sea level (Wikipedia
2011). Prishtina has a humid continental climate with very warm summers and cold and often
snowy winters.
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Data generated by NASA ASDC11 were used because it was not possible to find detailed
meteorological data from the local government. The local institutes provided only monthly
mean values (IHMK12 2010) of temperatures and they were insufficient for a simulation
which required statistics based on an hourly data. The results of weather data generated by
NASA ASDC came up close to the actual weather conditions found in the region as presented
in the following graph:
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Figure 11. Average Temperatures in Prishtina last 2 years (IHMK/NASA)
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Figure 12. Average monthly temperatures for Prishtina for 2010(IHMK)
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Institute of Hydrometeorology of Kosova
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3.3. Evaluation with Graphisoft Ecodesigner

Figure 13. Graphisoft Ecodesigner logo (Graphisoft)

Graphisoft EcoDesigner is an integrated, easy–to-use energy evaluation tool for architects.
EcoDesigner is an addon to ArchiCAD. EcoDesigner enables architects to compare energy
consumptions, monthly energy balances, operation costs, carbon emissions and other
indicators to inform the design process and make the best design choices – regardless of the
climate where the building is built or renovated. Using Graphisoft EcoDesigner architects can
easily analyze, at an early stage, their design for energy efficiency. Providing invaluable
feedback on the building's energy performance means the architect can make better decisions
on how to conform to regulations and satisfy the interests of the client and the operator of the
building.

Figure 14. Model simulatin of building shell with Ecodesigner (Survey 2011)
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3.4. Existing situation of the building
3.4.1.

Site plan and surroundings

The building is located in the south-eastern part of the city, in the neighborhood called
Ulpiana, street “Zija Shemsiu”. It is surrounded by residential multi-storey blocks and lots of
trees, especially in north-eastern and southern part.

Picture 15. Kindergarten surrounding ortophoto 2010 ( Prishtina Municipality, Department of Urbanism, Cadastre,
Construction and Environment Protection)

This building is built in 1978. Due to non-insulation and big height of corridors and common
spaces, the temperatures in them are quite low and not comfortable.

3.4.2.

Occupants and operation

The kindergarten operates from September 1st to July 31st, Monday to Friday and from 6:30
am to 17:00 pm. The total number of children attending the kindergarten is 250 in addition to
39 staff members. There is a big demand for child care, but the existing space is completely
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filled and cannot accept any additional children. Average number of babies (1-2yrs. old) per
group is 14, and for children (2-6 yrs. old) is 20.
The dining area doesn’t suffice needs for all children, thus children have to eat in the
classes/rooms.

3.4.3.

Building layout

It is a 1 floor building with an area of 1480 m². There are 11 classrooms and plus 4 common
spaces.

Figure 15. Initial kindergarten project of 1978 (Kindergarten archive)

The initial drawings were given by the officials of the kindergarten. The site visit was
performed in different time periods, as well as short energy audits and measurements of all
the spaces of the building.
Programme
1. Main entrance, secondary entrances
1 Rooms for Babies 3-12 months old
2 Rooms for Babies 12-24 months old
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3 Toilets for children
4 Isolation Rooms
5 Rooms for Children 2-3 Yrs old
6 Wardrobes

Finally, Figure 15 shows a detailed layout of the plan view of the treated part of the building.

Figure 16. Detailed plan view of the most treated part (Kindergarten archive)

Table 6 presents the geometric data of the existing situation, with reference to its gross
total floor area, the number of the windows and doors and their area, the external wall
area, the internal height of the building and the calculated volume.

Table 6.Geometric figures for insulation surface(Survey 2011)

Height (m) Perimeter (m) Surface (m²)
3.5
324.5
1135.75

Walls
Windows
& doors
Total insulation surface
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Figure 17. Window analysis with Ecodesigner (Survey 2011)

…

Picture 16. Exterior of the building (Google Earth)

The interior of the building is in a quite good condition and very well organized. Except the
demand for more space from potential children to be enrolled, it suffices the current needs. It
is important to mention that the low temperatures in common areas makes these otherwise
cosy areas very uncomfortable, and subsequently unusable during cold season.
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Picture 17. Interior of the building (A. Berisha)

Picture 18. Interior of playing classes (S. Kelmendi)

Since June 2007, the kindergarten has its new playground, donated by ProCredit Bank, which
fulfils children needs for developing their educational, sportive and social skills.

Picture 19. Kindergarten playground donated by Pro Credit Bank (PCB)
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3.4.4.

Materials

The walls are all non-insulated and made of brick. The windows have been replaced recently,
instead of old wooden ones, now there are plastic double glazed ones in place. The roof tiles
are made of asbestos, which usage in the time the object was built (1978) was allowed. Now
it is forbidden as it is found that Asbestos has been classified as a known human carcinogen
(a substance that causes cancer) by the U.S. Department of Health and Human Services, the
EPA, and the International Agency for Research on Cancer.

Picture 20. . Exterior material of Fatosat kindergarten (S.Kelmendi)

People may be exposed to asbestos in their workplace, their communities, or their homes. If
products containing asbestos are disturbed, tiny asbestos fibres are released into the air. When
asbestos fibres are breathed in, they may get trapped in the lungs and remain there for a long
time. Over time, these fibres can accumulate and cause scarring and inflammation, which can
affect breathing and lead to serious health problems.
The parquet on floor is quite old and not polished. The radiators are old and inefficient.
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3.4.5.

Energy consumption

As can be seen on the chart below, the kindergarten spends tremendous amount of money in
electricity every year, especially in last year, up to 2200€ per month (January) and 12.000€
per year (Fig.18).
2500

€(Euro)

2000
1500
2009
1000

2010
2011

500

0

Figure 18. Monthly electrical energy consumption in € (data from KEK bill)

The electrical energy consumed by the school is excessive and is not justified by the existing
energy consuming devices.
Since the energy consumption in kWh was impossible to provide, an approximate calculation
with the price data was performed. If 0.08€/kWh is we taken as the approximate tariff, it
results that energy consumption of the building is 101.625kwh (100MWh) for year 2010,
respectively 150 MWh for the year 2011. The total energy consumption per square meter of
school space is 101 kWh/m2 with existing poor thermal conditions (heating only classrooms
and offices but not corridors, playrooms and events rooms).

49 | P a g e

Sadije Deliu-Kelmendi

SUSTAINABLE
RENOVATION
OF PUBLIC
BUILDINGS
IN KOSOVACase study:
Kindergarten
“Fatosat”
SUSTAINABLE
RENOVATION
DESIGN
IN KOSOVOCase study:
Kindergarten
“Fatosat”

14000
12000
10000
8000
6000
4000
2000
0
2009

2010

2011

Figure 19. Annual energy consumption (€)

The main share of energy costs takes the heating. Since the district heating system is not
operating last years, kindergarten management had to find alternative improvised ways to
heat the spaces, especially children classrooms. Now each of 11 classrooms has 3 different
heating devices, besides the ones in administrative offices. Lighting fixtures are half
incandescent, half fluorescent. Boiler is also working on electricity.
Heat demand is more precisely shown on Annex III.
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4. IMPROVEMENTS

In order to make the object as sustainable as possible, several improvements are proposed.
4.1. Architectural improvements
The final measurements are used in order to compare them with the initial ones and to
create, in ArchiCAD, the final “existing” plan view of the ground floor and 3D presentation
of the building, in all directions (Pictures 21 to 23).
4.1.1. Enlargement of space
Enlargement of space is proposed, which besides fulfilling the needed capacities contributes
to making the building’s layout more compact.

4.1.2. Introduction of shading devices in the windows oriented toward south
Adjustable window awnings (canopies) will be installed in the windows on the south facade.
They will protect the southern facade from overheating in summer, but will allow winter sun
to enter into the depth of the rooms. The investment for the 6 canopies is estimated at 2.000
€.
4.1.3. Exterior painting with ecologic paints
As the insulation of the building needed to be performed, it is proposed that after the mortar
and net, to decorate the building with different colour ecological paints. In that way the
building besides increasing the thermal resistance, increases also the attractiveness ecological
contribution.
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Picture 21. Floor plan of the renovation project

Picture 22. 3D visualization of the renovation building
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Picture 23. 3D view of the roof with panels of the renovation project

4.2. Energetic improvement

4.2.1. Applying thermal insulation
Leakage or loss of thermal energy there through walls, roof, and floor plate, if
the inner surface layer does not contain adequate for avoiding the leakage or "air tight layer"
This leak raised energy consumption, thermal recovery of losses. The easiest, fastest and the
most effective way to reduce costs of heating – and also of cooling in summer – is to apply a
suitable thermal insulating protection. It is proposed to apply insulation and color materials
which are environmentally friendly because they will also help to reduce the buildings carbon
footprint.
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Figure 20. Proposed insulation facade components (Jubizol)

1 / Thermal insulation board adhesive
2 / Thermal insulation board (EPS13 boards)
3 / Two-part plastic hammer set anchors
4 / Base coat (upper and lower coat)
5 / Glass fiber mesh
6 / Primer coat
7 / Decorative render

For the thermal insulation, EPS board is chosen. It has proven cheaper and its thermal
performance is better than XPS’ one.
According to material’s characteristics, if applied with brick (as it is our case), U-value is
0.30W/m²K.
Besides walls, as the floor will be in construction due to heating system change, placement of
also floor thermal insulation is proposed, as it would contribute to the efficiency of heating
system and of course comfort increase for children.

4.2.2. Replacing the outdated convection heating system to radiation one
Due to the fact that existing radiators are more than 33 years old and inefficient, it is
proposed not to change them with new ones, but to change the whole system and to switch to
the underfloor heating.

13

Extruded polystyrene

54 | P a g e

Sadije Deliu-Kelmendi

SUSTAINABLE
RENOVATION
OF PUBLIC
BUILDINGS
IN KOSOVACase study:
Kindergarten
“Fatosat”
SUSTAINABLE
RENOVATION
DESIGN
IN KOSOVOCase study:
Kindergarten
“Fatosat”

Renewable heating radiant under floor heating system works by circulating warm water
through a network of cross linked polyethylene (PEX) pipes placed in the floor. The surface
area of the floor gently radiates heat throughout the room.
Radiant heating quietly and continuously warms the room by constantly circulating warm
water through pipes located beneath the floor. The heat radiates upward and warms
everything in the room, especially the children, who prefer and usually sit on floor most of
the day. Imagine standing in direct sunlight - that's the feeling of radiant heating. Under floor
heating offers great comfort.

Figure 21. Underfloor heating with geo-thermal
energy (Deposithpotos)

Figure 22. Underfloor detail of layers (Robbens Systems)

By warming the entire floor, it efficiently raises the temperature of everything in the room.
One can actually lower the thermostat setting while enjoying the same level of comfort and
reducing the heating bills by anything up to 30%.
It works great with kindergarten's open common areas, especially in areas with high ceilings.
There are no heaters, radiators or vents to work around making furniture placement a snap.

4.2.3. Using renewable energy sources
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4.2.3.1.

Installing Hybrid Photovoltaic-Thermal collectors

In order to increase the efficiency of the building, it is proposed to install new hybrid
Photovoltaic-Thermal panels on the roofs, produced for the first time by Turkey-based solar
company Solimpeks. Both electricity and usable thermal heat are generated at the same time
from one panel. These systems combine a photovoltaic cell, which converts electromagnetic
radiation (photons) into electricity, with a solar thermal collector, which captures the
remaining energy and removes waste heat from the PV module.

Figure 23. PV-T layers (Solimpeks)

PV-T hybrid collectors have shown an improvement in electrical generation of 20% over
conventional PV-only panels, while also delivering water at 49-71°C. In addition to increased
production efficiency, keeping the panels cooled also extends the life of the panels, so they
stay in service longer.

Further, the PV-T modules produced electricity and hot water in the same area, thus saving
space, which is particularly useful where there is more demand than there is roof area for the
necessary equipment.
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There are 3 possibilities of mounting: 1) on a flat roof, 2) in-roof (especially for new
buildings) and 3) on-roof mounting.

Figure 24 Different mounting possibilities (Solimpeks)

As kindergarten is an existing building and has pitched roofs, the “on-roof” mounting type
collectors are proposed.
Half of the building roofs are oriented south-north and half of them east-west. The “9” southnorth roofs are proposed for installation of solar panels, more precisely only the roof’s halves
oriented toward south.

Figure 25. System components (Solimpeks)

Typical system components are listed below. Actual configuration will vary according to
each application:
•

PV-T Panels

•

Inverter

•

Control System & Sensors

•

Pump Station

•

Heat Exchanger

57 | P a g e

Sadije Deliu-Kelmendi

SUSTAINABLE
RENOVATION
OF PUBLIC
BUILDINGS
IN KOSOVACase study:
Kindergarten
“Fatosat”
SUSTAINABLE
RENOVATION
DESIGN
IN KOSOVOCase study:
Kindergarten
“Fatosat”

•

Hot Water Storage Tank

•

Mounting kit

•

Cables and Pipes

To store the electricity, normal batteries, or a hydrogen fuel cell, could be used. Additionally,
the PV-T panels can be used in conjunction with other technologies to further enhance energy
efficiency if desired. Combining it with Geothermal Heat Storage is proposed.

4.2.4. Geothermal heating

Excess heat produced by the PV-T panels can be stored in the ground for use at a later time
=> summer heat can be used into the winter to maximize energy use.

Consistent year-long underground temperatures are what make geothermal heat pumps work
well in cold climates. A typical geothermal heat pump employs a closed loop of piping
containing a non-toxic liquid that circulates between the building and underground.
The biggest advantages of geothermal heating systems are low cost heating (you can save up
to 80% compared to fossil fuels) and a small amount of electrical energy compared to
conventional heating systems.
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Figure 26. Description about geothermal energy (www.truegreengeo.com)

The heat pump itself uses a refrigeration cycle that transfers heat from the coil in both
directions, moving it from the building to the soil underground in the summer, and the
reverse as heat in the winter.

Figure 27. Geo-thermal heating illustration (Gilford well company)

A geothermal heat pump requires a minimum amount of space for the outdoor coil or wells.
As the kindergarten lot has enough outdoor space, this is not a problem. One underground
loop can support many small indoor heat pump units, making it an ideal choice for schools
and other buildings where heating and cooling by zone is desirable.
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4.3. Environmental considerations
The improvement of the environmental performance of the building has an important
environmental implication in the sense that less fuel is consumed for the same level of
thermal comfort and thus less combustion emissions are released to the atmosphere.
From the Ecodesigner table in annex III, it can be seen that the proposed interventions would
result in CO2 reduction of little more than 245 tons per annum.
The environmental benefits in the form of atmospheric pollution reduction as a result of the
energy saving interventions, once installed, will be permanent provided that the energy
systems are maintained properly and work according to their specified performance.
However, the works related to the implementation of energy saving interventions are
expected to generate solid waste in the form of:
•

Debris and Construction & demolition Waste from the rehabilitation of the roof, the
installation of new insulation and floor rehabilitation

•

Metal scrap, obsolete electrical and mechanical equipment from the replacement of
the heating system

•

Obsolete incandescent light bulbs from the rehabilitation of the lighting system

All of the above is non-hazardous waste that nevertheless needs to be collected and disposed
off to designated areas in cooperation with the local authorities. Reuse of waste should be
encouraged when such opportunity arises, i.e. for glass panels that survive the replacement
works. Insulation panels (EPS and XPS) can be recycled in many ways once they come to the
end of its life.
Furthermore, the proposed materials for insulation are environmentally friendly.
Last, but not least, the materials and technology are chosen from local market and local
companies that anyway import goods from the Balkan’s region. The reason lies again in
sustainability, in order to avoid additional transportation costs and by that, cause CO2
emissions and consequently pollution.
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5. DISCUSSION

5.1.1. Estimating pv-t system size and cost
The worksheet is adapted from a method developed by Sandia National Laboratories, with
local prices and the analysis is conducted in two sections. In the first section, are derived the
system specifications by determining the load, available sunlight, and the size of the PV array
and battery bank needed. In the second section, the system specification is converted into a
cost for the PV-T system.
The detailed load determination is performed by calculating “watts” of each of appliances
with hours they operate per day.
Table 7. Kindergarten "Fatosat" electrical appliances and run times (Survey 2011)

Appliance

AC or DC Hours
Quantity Watt
watts
Used/Day
hours/Day
75
6
5
2250

Computer
Computer
Monitor
Lights, Compact
fluorescent
Television
Dishwasher

150

6

5

4500

20

3

63

3780

300

2

6

3600

1200

2

2

4800

Total

18930

The amount of useful sunshine available for the panels on an average day during the worst
month of the year is called the “insolation value.” According to the Energy Regulatory Office
(2011) average solar insolation values for Prishtina are 4.4 hrs/day of tilted panel.
So:
For a PV system powering loads that will be used every day, the size of the array is
determined by the daily energy requirement (Tab.8).) divided by the sun-hours per day.
18930Wh: 4.4 h/day=4302Watt
According to the local market prices, a hybrid panel which provides 175W of electric energy
and 750W of thermal energy is 1200€.
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The number of panels needed to produce this energy is 25 which when multiplied by 1200
results in 30000€ of investment.
Regarding hot water, users’ number is very important. Calculation is shown in the table
below:
Table 8 Thermal energy demand and cost calculatio (Survey 2011)

Number of users
Number of l/user
Total number of l/day
Design reheat time (h)
Total power input (W/day)

300
15
4500
2
9000

To calculate number of panels needed to cover thermal energy demand, the total amount is
divided by 610, which is the capacity for the PV-T panels.
Panel size: 86cmx166cm=1.43m²
Roof area covered by hybrid panel is: 25x1.43=35.75m².

5.1.2.

Estimating geo-thermal system size and cost

A closed-loop vertical system can be installed in the “Fatosat” kindergarten, consisting of
two 17-kWe ground geothermal heat pumps, to cover the heating and possible cooling
loads of the building. This will be obtained by drilling max 10 holes in the backyard of
the kindergarten.
The total cost is estimated at 60000 € without tax, including the heat pump system and
the system for heating the building (floor heating, circulating pumps, etc).

5.2. Economic appraisal of interventions
In this section the total energy savings and the corresponding financial benefit are calculated
and presented in table 10. In table the simple payback period and the IRR is presented for
each intervention and for all interventions applied simultaneously. Most of the applications
have relatively short payback periods. The IRR is the discount rate for which the total profit
generated by an intervention, once discounted, equals the initial investment. The IRR
measures the profitability of the investment. The higher the IRR, the intervention is
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considered more profitable. The calculated IRRs for all interventions indicate that the
proposed interventions are all profitable money wise, since all exceed anticipated discount
rates at present money markets. The only requirement to continue obtaining the estimated
energy savings over several years, an annual maintenance schedule is absolutely necessary.

Table 9. Economic investments and savings (Survey 2011)

Intervention
External Wall
Geo-thermal pump
Solar Collectors
Accumulative

Surface
873.76
1.00
36.00

Unit Cost
(€/m2)
25.00
60,000.00
830.00

Total Cost
(€)
21,844
60,000
29,880
111,724

Energy
Saving
(kWh)
84,120
110,000
35,000
229,120

Net Profit
(€)
7,570.80
9,900.00
3,150.00
20,620.80

Payback
Period
(years)

Internal
Rate of
Return

2.9
6.1
9.5
5.4

35.61%
16.93%
12.11%
19.23%

From the above table one can see that the payback time of investments is 5 years.

5.3. Awareness raising through sustainability measures
Electricity from the sun is a fascinating idea and solar electric panels capture the public
imagination more than any other renewable energy technology.
These public buildings are good examples of how investing in energy saving measures helps
the environment as well as the economy, with a short payback period.
In this way are presented new sustainable materials and techniques/design for reconstruction
of existing building in order to raise society’s awareness on sustainability in region of
Kosova.
With this it is intended to also contribute that this kind of renovation becomes enforced by
law for all old public institutions.
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6. CONCLUSION

The main findings of the detailed energetic, functional, ecologic analysis of the Kindergarten
Fatosat were the following:
•

The comfort conditions were very inappropriate (low temperatures during the winter
period and high ones during summer);

•

The building was not insulated at all;

•

The windows were double glazed with plastic frames;

•

Less than 70% of the lighting bulbs were operational;

The proposed interventions for quality improvement are:
•

Thermal insulation of side walls and floor

•

Thermal insulation and replacement of the existing pitched roof;

•

Replacement of lighting bulbs with efficient ones;

•

Complete replacement of the heating system components;

•

Installation of photovoltaic-thermal solar collectors to produce hot water and
electricity.

•

Installation of geo-thermal heat pumps

•

Installing shading devices

In conclusion, it is proposed that the total investment is implemented, including the new
heating system and the shading devices, in order to have an integrated state-of-the-art
intervention and provide the appropriate comfort to the children and employees.

The total cost of the interventions proposed is approximately 111.726 Euro. The expected
payback period, without considering financial costs, is estimated at 5.5 years and the
corresponding IRR is equal to 21%. Thus, all the proposed investments are viable and are
expected to produce financial profits in a short period of time (max 6.5 years). All this having
in mind that after the renovation all kindergarten surface will be usable, including the
common spaces.
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The proposed interventions would result in CO2 savings of little more than 245 tons per
annum.
These reductions can pile up with an expanded energy savings program in the building sector
and can assist the country in meeting its environmental obligations. In addition, the proposed
interventions with the corresponding energy saving will improve the security supply of
energy for Kosova.
Last, but not least, this would contribute to achieving the set targets 20-20-20 of European
Union.

6.1. Future work
In the whole capital city of Prishtina, there are only 8 kindergartens operating, out of which 7
were built more than 30 years ago. However, from year to year, the requirements of parents
to register their children in these institutions are larger. Operation of kindergartens with
larger number of children than it is envisaged, is inappropriate. Additionally, comfort is poor,
and in that respect, filing of complaints of children’s parents, and in some cases withdrawing.
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Hani i Elezit
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Deçan

Municipality

Kindergartens 1

Gjakovë

Table 10. Number of public kindergartens in Kosova in daycare and preschool 2009/2010 (SOK)

In the above table one can see that the total number of such public kindergartens in Kosova is
46. This number is even larger in reality, if kindergartens in municipalities with majority of
Serbian inhabitants would be added. However, as these institutions are run by Serbian
Government, there are no official data on their numbers, thus as relevant for calculation is
taken only the official number of 46 ones.

If all these 46 buildings were to be renovated in a sustainable way, the economy of Kosova
would benefit tremendously. This way huge savings could be done in both its energy and
budget.
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The potential saving can be illustrated in the approximate calculation below:
229.129kwh x 0.08€=18400€ per one kindergarten annually
18400€ x 46 (no. of kindergartens)=846,400€ annually

Moreover, it is recommended that further study and renovation should be performed to all
public existing buildings, e.g. hospitals, schools, governance and administration institutions,
etc. As these buildings have been built long time ago and with no or insufficient thermal
insulation and also because there is a big number of such building, a pro-active approach is
strongly propose to improving their energetic performances in order to make the living
environment more sustainable and ecologic, subsequently.
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The below questionnaire of occupancy was made with director of Kindergarten, Ms. Kadime
on 23.10.2011 in kindergarten “Fatosat” premises.

Interviewer:

Date of interview:

Sadije Kelmendi

October 24, 2011

The indicator of the respond:  responded;  refused;  without contact

I.

GENERAL INFORMATIONS

1.:

What is the industrial sector your Enterprise is involved?

 Hospital/Polyclinic

 Hotel

 School

 Tourist Centre

 University

 Business Center

 Dormitories

 Private School

❑Kindergarten

 Private University

 Elder house

 Private Kindergarten/house of small babies

 Public Administration

 Other activities not included above

1.1:

When was the object built?

1978
2011 

2.: Activity duration in months for 2011
All year around and only 1 month break in the summer holiday
3.: The activity of your buildings is:

 continuous  seasonal

4.: Is your building active in 2011?

Yes 

No 

5.: Which is the number of the administrative officers (including even the director) and

250 children

patient/children/student/client (including even the security people)?

10 educating sisters
12 educators
17 working staff

6.: How many hours per day they stay in your buildings?
6:30 – 17:00

7. What are the total areas of your buildings?

1480 m²
11 classes

8. What is the number of your buildings?

1 building

9. What is average height of each floor for your buildings?

2.5 m &4.20m

10. What are the total volume of your buildings?

Calculated

II. ENERGY CONSUMED BY SOURCE
Please see the report regarding the electricity consumption gathered from KEK
11.1:

Energy sources consumed in physical units (commercial) for the year 2010
Units

Electricity

kWh

Diesel

Liter
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Gasoline

Liter

Heavy fuel

ton

oil
LPG

Kg

Lignite

ton

(domes.)
m3 st

Fire wood

III.: ENERGY CAPACITIES OF THE PRODUCTION LINES
13. Does exist a central heating system in your buildings or you are using electrical individual heaters for each room?
 Yes

 No

 electrical heater  conditioner  accumulating electrical heaters(“termo”)

14. Does exist a central water system in your buildings or you are using individual electrical boiler?
 Yes

 No

 electrical boilers

15. Does exist a central air conditioning system in your buildings or you are using individual split systems for each
room?
 Yes

 No

 individual split systems for each room (only for one rooms) 11

16. What king of lighting bulbs are you using in your building?
 incadeshent bulbs

 flouroshente bulbs

17.: What is the total installed engine power of the electro-motors in your buildings?

Aprox.5-6 kW

18.: How many electro-motors do you have in the buildings?

4

IV.: THE CAPACITIES OF THE BOILERS WHICH CONSUME ENERGY SOURCES
19.: Please give the number of the boilers in your Enterprise

2

20: What kind of fuel do they use?
 Electricity

 LPG

 Lignite Coal (domestic)

 Diesel

 Heavy fuel oil

 Fire wood

21.: Please give type of the boiler :

 pulverized

 skare

22.: What do the boilers produce?

 steam

 hot water

V.:

 pressure pulverised bed

CAPACITIES OF MELTING AND BAKING OVENS, WHICH CONSUME ENERGY SOURCES

23.: How many Ovens have you in buildings?

0

24.: What kind of energy source do they use?
 Electricity

 LPG

 Fire wood

 Diesel

25.: Which are the average capacities of ovens ( kW thermal)
VI.: STATIONARY INTERNAL COMBUSTION ENGINE GROUP - ELECTRO GENERATOR
26.: Have you stationary internal combustion engine group - electro generator in your buildings?
 Yes

 No

27. How many stationary internal combustion engine group - electro generator are in your buildings?
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28.: What is the installed power of the stationary internal combustion engine group - electro generator?

Appr.

This internal combustion engine group - electro generator is out of function for the time being.

34 kW

29. In what percentage are the installed capacities used in average?
4-5 times in the winter almost with full capacity
30.: How many hours per day (averages) is the stationary internal combustion engine group - electro
generator in full loaded?
2-3 hours a day in the winter
31.: How many working days has the stationary internal combustion engine group - electro generator

4-5

realized in 2010?

Annex II: Climate data from NASA
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Annex III: Energy evaluation for the simulated existing building
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Annex IV: Energy evaluation for the simulated renovated building
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